1. Motivation. In [13] J. Wess and B. Zumino constructed a broad family of quantum deformations of the algebra of scalar differential operators on the affine space. If the deformation parameter q is generic, this algebra has the same dimension as in non-deformed case; if q is a root of unity, then the dimension of deformed algebra is less than that of non-deformed algebra. However, this does not quite agree with the intuition gained in the classical theory of differential operators. In fact, due to the analogy between quantum case at roots of unity and the classical case in positive characteristic, one should expect the appearance of differential operators that are not compositions of operators of order 1, whereas the dimension of the whole algebra must be the same as in non-deformed case.
In this short paper it is shown that this intuition is a true one: we quantize the Euler operator, and so on, following the same logic as in non-deformed case (see [9, 10, 12, 11, 7] ). A realization of this program has been started in [8] .
2. Here we recall some standard facts about quantum affine spaces. We refer to [6, 2, 1, 4] for further details.
Let k be a commutative ground ring with unity. Consider a free k-module V and a non-degenerate linear operator R : V ⊗ V → V ⊗ V . Throughout this paper we assume that the operator R satisfies the Yang-Baxter equation
(here R 12 = R ⊗ 1, R 23 = 1 ⊗ R) and the Hecke condition
for some invertible element q of k.
Basic example ( [3] ). Let {ξ 1 , . . . , ξ n } be a basis of V and {x 1 , . . . , x n } be the dual basis of V * . Let R ij kl be the matrix of R in this basis. Choose an invertible q ∈ k and put
where
The algebra A of a quantum affine space is defined as the quotient algebra of the tensor algebra T (V * ) by the ideal generated by the image of q − R * :
In coordinates, A is generated by x 1 , . . . , x n subject to the relations
(we assume summation over repeated indices which occur in both upper and lower positions).
Example. Assume that R is given by (1) . Then A is generated by x 1 , . . . , x n modulo the following relations:
Consider the matrix algebra M defined as the quotient of the tensor algebra
) by the ideal generated by the elements RF − F R, where F ∈ End (V ⊗ V ). The algebra M is generated by t i j , 1 i, j n, obeying the relations
There is a natural bialgebra structure on M , with the comultiplication given by
One obtains a matrix quantum group H by taking the Hopf envelop of M , that is an initial object in a category of bialgebra morphisms M → C, with C being a Hopf algebra (see [5] ).
The algebra A is a (right) comodule-algebra over H, with the coaction given by
where the tilde stands for the antipode.
Remark. The antipode was inserted here to make this transformation right coaction.
We shall assume that the Hopf envelop H of the matrix bialgebra is endowed with a cobraided structure, i.e., that there exists a non-degenerate bilinear form · , · on H satisfying the conditions:
On the generators this form will be given by
It is well-known that such a structure does exist in all examples one is likely to encounter, provided H was constructed in an appropriate category.
Having this form we can introduce a (left) H-module structure on the algebra A:
where the matrix C is defined by C iα
Note that this makes A a crossed H-bimodule.
Lemma. For any f ∈ A we have
Proof. We prove the first relation, the second can be proved in the same way. For f = 1 the relation is obvious. Suppose inductively that it is true for all f such that deg f < m. Take f = x j g with deg g < m. Then we get
Therefore the relation holds true for anyf of degree m.
Having an H-module structure on A we can define an H-module structure on Hom k (A, A) by the formula:
Notice that Hom k (A, A) is a module-algebra over H:
3. Now we define quantum algebra of (scalar) differential operators. For any k- ∈ Diff k (A) ∀i}.
Proof.
(1) It is sufficient to prove that
This implies the statement in a standard way.
This Proposition has the following:
Corollary.
(1) There exists an A-bimodule structure on Diff k (A) :
(2) For any k < l we have Diff k (A) ⊂ Diff l (A).
We denote Diff (A) = k 0 Diff k (A).
4. Now we give a detailed description of the modules Diff k (A). We shall assume that the space V * has an ordered basis x 1 , . . . , x n such that the monomials Theorem. The A-module Diff k (A) has a basis 1, ∂ σ , |σ| k, where σ = j 1 . . . j r , 1 j l j l+1 n, is a multi-index, |σ| = r, and the operator ∂ σ is equal to 1 at
. . x j r and vanishes on the other monomials of degree k.
Proof. We have to show that the defining relations · · · D, x
= 0 with i l+1 i l will be sufficient for D ∈ Diff k (A). For this we verify that
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5.
We can define a (right) H-comodule structure on Diff k (A) by the following property:
In particular, for the operators ∂ i this yields:
This structure makes Diff (A) an H-comodule-algebra:
so that
Proposition (Covariance of differential operators). For any
where the action in right-hand side is given by
Proof. For f of degree zero the statement is trivial. Suppose inductively that it is true for deg f m and take an element f of degree m. We get
6. Consider the first order operators ∂ i . It follows easily from the very definition that they satisfy the Wess-Zumino Leibnitz rule:
Further, one has the following commutation relations between ∂ i :
Indeed, it is obvious that the second order operator R βα ji ∂ α ∂ β − q∂ i ∂ j vanishes on the monomials of degree 0 and 1. For the degree 2 we have:
Definition ( [2] ). The quantum Weyl algebra D is the algebra with 2n generators x 1 , . . . , x n , ∂ 1 , . . . , ∂ n satisfying the following commutation relations:
From the previous discussion it follows that there exists an algebra morphism w : D → Diff (A) such that w x i = x i , w (∂ j ) = ∂ j . The image of w consists of differential operators that are compositions of operators of order 1. One can also show that coker w is exactly the zero Spencer cohomology of the algebra A (see [12] ). For the matrix R of the form (1) 
